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GRAVITATION

Gravesend, Kent   The works of the Imperial Paper Mills, Ltd.

bank of the Thames estuary, 24 m.
by rly. E. of London, it is opposite
Tilbury, with which there is ferry
communication, and is a Green Line
terminus. It is a customs and pilot
station, and a port under the Port
of London Authority. The market,
owned by the
corporation, has
j existed since the
close of the 13th
century. Graves-
end is the home
of many river
pilots and boat-
men. There
are two piers.
The frontage of
the Imperial Paper Mills is directly
on the river, and there is a jetty
opposite the main entrance, so
that ocean steamers can unload
their cargoes of wood pulp within
a few feet of the paper-making
plant. The Fort House was des-
troyed in the Second Great War.
Gravesend has a history going
back to pre-Norman times. In
1380 the town was partly burnt
by the French, and it shared in the

Gravimetric Analysis. Method
of obtaining the constituents of any
substance by weighing, as distinct
from volumetric analysis, which
obtains them by consideration of
the cubical contents.

Gravina* City of Italy, in the
prov. of Bari. It stands on an
eminence on the left bank of the

Gravina, 29 m. direct and 63 m. by
rly. S,W. of Bari. Over 1,000 ft.
above sea level, it possesses a 15th
century cathedral, a castle of the
Emperor Frederick II, afterwards
belonging to the Orsini, Dukes of
Gravina, and medieval walls and
gateways rise above the town.
Besides Santa Sofia, there is a rock-
hewn church, with ancient paint-
ings. In the vicinity are prehistoric
tumuli, and a castle of the Hohen-
staufen. Pop. (1951) 29,905.

Gravina, FBEDEBICO CABLOS
(1756-1806). Spanish naval officer.
Born at Palermo, Sicily, Sept. 12,
1756, he was educated at the
Clementine College, Rome, and in
1775 became an officer in the
Spanish navy. He served in a
frigate at the siege of Gibraltar
(1779) and against the British in
the W. Indies and S. America.
He was in command of the Spanish,
squadron of the fleet defeated by
Nelson at Trafalgar. Severely
wounded in the action, he man-
aged to return to Spain, dying at
Cadiz, March 2, 1806.
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GRAVITATION: A  PROPERTY OF SPACE

Hyxnan Levy, D.Sc., Prof, of Mathematics, Imp. Coll. of Science

An explanation of the Newtonian law of gravitation, and of the

modification of it due to deductions by Einstein, by which it

was made to harmonise with physical facts previously unexplained.

See also Einstein ; Matter; Newton ; Relativity, etc.

Gravitation (Lat. gravitas,
weight) may be explained in the
following manner: If a piece of
material, say a mass of lead, be
suspended from the end of a spring,
the latter is stretched just as if a
pull or force had been exerted
on it. Therefore the mass trans-
mits this force to the spring. If
the lead is released, it falls to
earth with a definite acceleration
just as if a force were pulling it
downwards. This force, equal to

Wat Tyler rebellion. George I was   the pull on the spring, is called the

welcomed here on his accession to
the throne, and Edward VII, when
prince of Wales, landed here with
his young bride, Alexandra.
Gravesend's first charter is dated
1632, but 'various deeds and royal
grants are older. The church of S.
George is preserved (since 1952)
as a chapel of unity in memory of
the American Indian Princess
Pocahontas (?.v.) who is buried
there. Bosherville Gardens, 1 m.
to the W., were at one time a
popular resort for Londoners.

Bargebuilding, brewing, and
shrimp fishing are among the
industries, while vegetables and
fruit are grown in the surrounding
districts. Gravesend gives its name
to a county constituency. Market
day, Sot. Pop. (1951)45,043.

gravitational attraction between
the earth and the mass of lead.

Irrespective of the nature of the
material, equal masses would be
those that stretched the spring by
the same amount. Two such
masses together would therefore
stretch a spring by doable the
amount, and so the total gravita-
tional pull would also be doubled.
This is one part of the general law
of gravitation which says that the
attraction between two bodies is
proportional to the number of
units of mass in each of the
attracting bodies.

The other part of the law can
be seen in this way. If the spring,
with lead attached, be carried to a
point more remote from the
earth, say to the top of a moun-

tain, the extension, of the spring is
decreased, showing, therefore, that
the gravitational attraction be-
tween earth and lead has also
diminished. According to what
rule is the attraction between two
bodies reduced as they are drawn
farther and farther apart ? Evi-
dence on this is found in a study
of the motion, of the planets round
the sun. These bodies move in
ovals (ellipses) with the sun at the
focus. By mathematical means
Newton showed that the orbit or
route of a planet will be such an
ellipse only when the attraction
between the two bodies falls off
inversely as the square of the
distance. This means that if the
distance between them be doubled,
the gravitational force will be
reduced to one quarter ; if trebled
it will be reduced to one-ninth;
and so on. The Newtonian Law
of Gravitation states that the force
of attraction between two bodies
is along the line joining them and
is proportional to the product of
the masses and inversely as the
square of the distance apart.
The discovery of this law
brought together a whole variety
of diverse phenomena in nature
into a single rational picture. Not
only did it simplify the complei